Synaptic terminal parameters in unanesthetized rat cerebral cortex.
The ultrastructure of synapses from the molecular layer of parietal cortex was examined in two groups of unanesthetized rats. Rats of the first group were killed by stunning across the back of the neck, and those of the second group by the introduction of fixative through a preimplanted carotid artery cannula. Comparison of synapses from the two groups revealed that the distribution of synaptic types was the same. A larger percentage of synapses of the cannulated group has vesicle attachment sites than did those of the stunned group. The area and perimeter of the presynaptic terminals were significantly larger in synapses from the cannulated group, although the equivalent length of the postsynaptic thickening was less. The mean value for synaptic curvature was greater in the cannulated group, although over 80% of synapses in both groups had positive curvatures. No significant differences were found between the groups for the relationships between presynaptic terminal area and synaptic vesicle number, and between postsynaptic thickening length and synaptic curvature. Membrane recycling is suggested as a mechanism of accounting for the differences. The preponderance of postively-curved synapses in unanesthetized material may indicate a preponderance of functioning synapses.